Abstract: Alzheimer's disease is the most common form of dementia in the elderly. Although -amyloid peptide (A ) has been considered major cause of Alzheimer pathology, molecular and cellular mechanisms of the disease development of Alzheimer have not been clarified yet. Presently A has been considered to induce neural cell death by direct penetration of aggregated form or indirect cell death by inflammatory responses induced by A -activated microglia. In order to understand A induced microglial activation, we searched the proteins which bind to A in activated microglial cell line. We stimulated Ra2 microglial cell line with A . Activated Ra2 cells were immunoprecipitated with anti-A and run the gel. Membrane was silver stained and bands were cut and digested with enzyme. They were analyzed by LC/MS/MS. We found that several proteins including myosin 9 and actin bound to A . By the addition of A , actin binding was enhanced and other proteins including IQGAP1, Plectin strongly bound to A . These results indicate that A binds to the proteins belonging to cellular cytoskeletal system.
INTRODUCTION
Alzheimer's disease is the most common form of dementia. More than 35 million people have Alzheimer's disease worldwide. The principal risk factor for Alzheimer's disease is age [1] . Cerebral plaques laden with -amyloid peptide (A ) have been considered major cause of Alzheimer pathology [2] . A outside the cell spontaneously selfaggregates. A can also grow into fibrils, which arrange themselves into -pleated sheets to form the insoluble fibers of advanced amyloid plaques. A damages neurons by two ways. One is direct toxic effect of A to neurons. Another is indirect damages to neurons by microglial activation.
A binds to CD36 and other scavenger receptors on microglia, which may induce microglial activation and produce inflammatory cytokines and chemokines, reactive oxygen species (ROS) and reactive nitrogen species (RNS) and other neurotoxins [3, 4] . CD36 has established roles in the endocytic uptake of altered self components, including oxidized phospholipids, apoptotic cells and amyloid proteins [5] Recently it has been shown that CD36-TLR4-TLR6 activation as a common molecular mechanism by which atherogenic lipids and A stimulate sterile inflammation [6] . We have shown that A 25-35 induces Akt and I B phosphorylation within 15 min after addition to culture medium [7] . Further A 1-42 induces Akt and PI3/Akt phosphorylation within 5 min [8] . These results indicate that monomer or soluble oligomer A but not aggregated A bind to cell membrane and induces immflamatory responses. In these cases A may stay in cell membrane or enter cells by endocytosis. It has been postulated that in neuronal cells A works inside cells and may dampen excitatory *Address correspondence to this author at the Department of Immunology, Nagoya University Graduate School of Medicine, 65 Turumai-cho, Showaku, Nagoya, Aichi, 466-8520, Japan; Tel: +81-52-744-2135; Fax: +81-52-744-2972; E-mail: kisobe@med.nagoya-u.ac.jp transmission and prevent neuronal hyperactivity [9] . In order to understand the A -induced microglial activation, we tried to find out A binding proteins inside microglia by LC/MS/MS methods.
MATERIALS AND METHODS

Materials
Synthetic human A 1-42 was obtained from Peptide Institute Inc (Osaka, Japan). A 1-42 was dissolved in 0.1% NH 3 according to the manufacturer's instructions. Mouse monoclonal anti-A antibody (Millipore, MAB1561) was used for Immunoprecipitation. This monoclonal anitibody (IgG2b) binds to human and mouse A . The epitope lies between amino acids 18-22 of A .
Cell Culture
Microglial cell line Ra2 was cultured in MGI medium [Eagle's MEM supplemented with 0.2% glucose, 5 μg/ml bovine Insulin (Sigma-Aldrich), and 10% fetal bovine serum (FBS, Invitrogen)] and 0.8 ng/ml mrGM-CSF (Pharmingen) [10] .
Immunoprecipitation
The cells were lysed with RIPA buffer (25 mM Tris-HCl, pH8.0, 150 mM NaCl, 10% glycerol, 2mM EDTA, 5 mM MgCl 2 , 0.3% NP40 1 mM PMSF). 5 mg of affinity-purified monoclonal antibodies was covalently coupled to 50 mL Protein G beads (GE healthcare) by using 20mM DMP. Cell lysates were pre-incubated with protein G beads for 2 hour at 4 °C and then centrifuged. The supernatant was incubated with antibody-cross-linked protein G beads overnight at 4 °C. The beads were washed five times with RIPA buffer and then suspended in 0.1M glycine (pH 1.7) at 4 °C for 1 hr. The eluted sample was neutralized by the addition of 1M Tris-HCl (pH 9.0). The eluted proteins were mixed with sample buffer (62.5 mM Tris-HCl, pH 6.8, 2% SDS, 10% glycerol, 5% 2-mercaptoethanol, and 5% bromophenol blue). A fraction of the eluate was monitored by SDS-PAGE and silver stained.
Identification of Proteins
For LC-MS/MS ion search analysis, protein spots were excised from the gel. The gel pieces were destained and dried by vacuum centrifugation. For carbamidomethyl modification, the dried gel pieces were rehydrated in 100 mM ammonium bicarbonate containing 10 mM DTT. After removal of the solution, the gel pieces were alkylated and then rehydrated in a trypsin digest solution (Trypsin Gold, Mass Spectrometry Grade (Promega Co., Madison, WI)). LC-MS/MS ion search analysis was performed using an LCQ Advantage nanospray ionization iontrap mass spectrometer (Thermo Fisher Scientific, Inc., Waltham, MA) combined with a MAGIC2002TM HPLC System (Michrom BioResources, Inc., Auburn, CA) that was equipped with a MonoCapR column of 0.1 mm diameter and 50 mm in length (AMR Inc., Tokyo Japan). The MS/MS spectrum data collected repeatedly were submitted to the program Mascot (Matrix Science Inc., Boston, MA).
RESULTS
Several Proteins Bind to A 1-42 in Microglial Cells
We used affinity separation techniques using anti-A bound to beads to fractionate extracts from Ra2 cells ( 
IQGAP1 and Plectin Bind to A 1-42 in Microglial Cells
Gel bands were cut out and purified. Extracted trypsindigested proteins of the samples were analyzed by LC-MS/MS Band. No2 and No4, which were found both in Ra2 microglia with or without A 1-42, were myosin 9 (No2) (Fig. 3A) and actin (No4) (Fig. 3B) .
No3, which was strongly expressed in Ra2 microglia with A 1-42, was IQGAP1 (Fig. 3C) . No1, which expressed in Ra2 microglia with A 1-42, was Plectin (Fig. 3D) .
DISCUSSION
A binds to Several Proteins in Microglial Cells
By immunoprecipitation using anti-A antibody, we found four strong bands without addition of A 1-42. Among them No2 was analyzed by LC/MS/MS and found to be myosin 9. This band was not enhanced by the addition of A . However, No4 protein was greatly enhanced by the addition of A . No4 protein was found to be actin. These results indicate that the addition of A enhances actin expression. We speculate that A 1-42 induces cellular migration, which induces F-actin in activated cells. Addition of A 1-42 induces many new proteins in microglial cells. By the addition of A 1-42, we detected several new bands.
Among them we determined most strong band (No3). By the analysis of LC/MS/MS, we found that it was IQGAP1. 
